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A part of the RTC-TH EmComm Program

The Rural Training Center-
Thailand Emergency 

Communications program 
is a volunteer effort to 
provide emergency
amateur radio communications for 

local community self-sufficiency and 
sustainability in times of need.
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The Rural Training Center-Thailand 
(RTC-TH)

www.neighborhoodlink.com/org/rtcth

E-mail: rtc2k5@gmail.com

is an all volunteer 
organization providing 

community-based 
environmental education 
for self-sufficiency and 
sustainability of small 

rural family farms
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MEWS adapts weather lessons from two 
existing RTC-TH programs

E-mail: rtc2k5@gmail.com 
www.neighborhoodlink.com/RTCTH_Tech/pages

Unless otherwise indicated, photos in this presentation are the exclusive property of the 
RTC-TH.  Use of RTC-TH copyrighted materials are available for private / non-commercial 

educational use without written permission if no changes are made, no fee is charged, 
and proper attribution is made to the RTC-TH. 

Commercial use of the materials is prohibited without written permission. 
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The Rural Training Center-Thailand was 
created to honor the life and memory of 
Mr. Tang Suttisan, a father, farmer and 

former custodian of Ban Na Fa 
Elementary School who appreciated and 

valued education.©  2009, rev 2012, 
G. K. Lee HS0ZHM
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Clouds affect 
helicopter VFR 
(Visual Flight 

Rules) 
operations

3 000 m

1 000 m

333 m

The highest 
mountain in Nan 
Province is Doi 

Phu Kha (1980 m 
amsl)
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Minimum cloud base heights between 2500-3000 m would permit safe 
helicopter flight operations in Nan Province.  Other flight conditions need to 

be considered (e.g. wind speed, temperature, etc.).
However, the pilot in command has final say for Go/No Go for all flights.

Photo from the Internet; educational fair use clause
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The height of the cloud base sets the “ceiling” 
(the maximum altitude) for flying under VFR 

(visual flight rules).  

VFRs for helicopters means the pilot must be able to see the 
ground at all times and cannot fly into or through clouds.

Photo from the Internet; educational fair use clause
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MEWS Basic 
Weather 

Observers can 
gather critical 
flight weather 

data

Amateur radio operators with portable 
weather equipment and MEWS 

training can provide this information 
when no weather stations are in the 

disaster area.

Photo from the Internet; educational fair use clause
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MEWS can help avoid this

Weather can change fast.  This helicopter crashed into a 
mountain in Nan Province when clouds limited visibility.  

Photos from the Internet; educational fair use clause
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Cloud Base Height 
Estimate is recorded 

on Line 4.2
The write the 

estimated cloud base 
height for the lowest 
type cloud formation

Cloud Base Height 
Estimate

See Handbook: 4.2 Cloud 
Base Height (Ceiling),  p. 23
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Three ways to estimate the cloud 
base height

Cloud base height 
relative to a local 
mountain in sight 
of your location.  

Dew Point 
Calculation Method 

This is covered in 
Advanced MEWS 

Lesson A3

Cloud types / 
altitude ranges 

from the cloud ID 
chart.  

©2009, rev  2012.   G. K. Lee 
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Decide on a Basic Estimation of Cloud 
Base Height Method

Any 
mountains 
nearby?

YesNo

Use the Cloud ID Chart 
Method

Use the Clouds Relative to a 
Local Mountain Method

General: limited value
Better; but doesn’t give a specific 

altitude.

The Dew 
Point 

Method is 
the best to 

use for 
this data 

item.  You 
can learn 
the Dew 

Point 
Method in 

MEWS 
Advanced 
lesson A3.

©  2009, rev 2012, 
G. K. Lee HS0ZHM
All Rights Reserved.



If you know the types of clouds in your area, you 
can get a very general estimate the cloud base 

height using the Cloud ID Chart.

What if there are no nearby mountains in 
the area?

©  2009, rev 2012, 
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What you need to make estimate cloud base 
height by Cloud Type

Pencil

MEWS Handbook, 
Cloud Identification 

Chart, and Log Form
Cloud Identification 

Chart

©  2009, rev 2012, 
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Look at the Shape of the Clouds
• Cirroform (curly)

• Stratiform (flat)

• Cumuloform (lumpy)

• Fog (no shape)

Look at the 
clouds.  Use 
the shape 
names and 
the chart of 

Cloud 
Heights & 

Types.

See Basic MEWS Lesson B6 Identifying Cloud Types 
for more details©  2009, rev 2012, 

G. K. Lee HS0ZHM
All Rights Reserved.



Cloud Height Groups
High

12,000m to 
6,000m

Cirrus
Cirrostratus
Cirrocumulus
Contrails

Vertically 
Developed Clouds

12,000m to 500m

Cumulonimbus
Cumulus

Middle 
6,000m to 
2,000m

Altostratus
Altocumulus

Low
2,000m to 

surface

Nimbostratus
Stratocumulus
Stratus
Fog

In Nan Province, helicopters operating from 3,000m to 6,000m are safely 
above Doi Phu Kha (the tallest mountain in Nan).

Clouds are 
grouped by 
the relative 

altitude 
where they 
occur and 

their shape.

MEWS observers in Nan Province supporting flight 
operations should pay attention to these cloud groups.

©  2009, rev 2012, 
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Look at the chart for the altitude group of the 
clouds you see.

Try to match the cloud shapes to the names.

Cumulus

Altocumulus

Altostratus
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Height of the Cloud Base

Cloud base height is 
measured above the 

Earth’s surface (above 
ground level---AGL).

There may be different types of clouds forming at 
different altitudes above the ground.  Always report 
the height of the lowest cloud base for your area. ©  2009, rev 2012, 

G. K. Lee HS0ZHM
All Rights Reserved.



Use the Cloud 
Identification Chart in 
the MEWS Weather 

Observer  Handbook.  

Of the clouds 
you see, pick the 

type with the 
lowest altitude 

range.  The 
cumulus cloud 
was the lowest.  
Report “up to 

2,000m” as the 
altitude since it 
clearly was not 
at ground level.©  2009, rev 2012, 

G. K. Lee HS0ZHM
All Rights Reserved.



For helicopter flight 
operations in Nan 

Province, the Low and 
Vertically Developed 

Clouds are very 
important.
For helicopters

High = OK
Middle = Maybe

(check if high 
mountains are 

present)
Low = Dangerous
conditions could 
exist; give flight 
advisories when 

necessary
©  2009, rev 2012, 
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The main concern 
is the clouds that 

could affect 
helicopter flight 

operations

The Dew Point Method  
is more precise.  It is 
in Advanced MEWS 

Lesson A3.

If reporting 500m cloud 
base height, try to confirm 

this height relative to a 
local feature or by using 
the Dew Point Method.

©  2009, rev 2012, 
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Flight Advisory

Report a Flight 
Advisory any time 

cloud base height is 
near to, at, or less

than the warning limits 
listed on the Log 

Form.

This is difficult 
to do using the 
Cloud ID chart 

method.
©  2009, rev 2012, 
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Record Your 
Observations

Cross out the labels 
and write “cloud chart 
est” = estimated by 

cloud chart

Write in the altitude 
number from the 

cloud chart

2000

Cloud chart 
estimate

©  2009, rev 2012, 
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Caution: This is a very general estimate.  

The chart only shows 
ranges of altitudes for the 
different cloud types.  It 
doesn’t tell the pilot the 

actual height of the cloud 
base.  Use with cloud type 

helps flight crews.

It is better to make this 
estimate relative to a 
local mountain or to 
calculate it using the 
Dew Point Method in 

MEWS Lesson A3
©  2009, rev 2012, 
G. K. Lee HS0ZHM
All Rights Reserved.



What you need to make a Basic 
Estimation of Cloud Base Height 

Relative to a Local Mountain

Pencil

MEWS Handbook, Cloud 
Identification Chart, Cloud 

Cover Chart, and Log Form

Topographic Map 
of your area

©  2009, rev 2012, 
G. K. Lee HS0ZHM
All Rights Reserved.



The MEWS Weather Observation Log Form
Basic Estimates of 
Cloud Base Height 

are recorded in 
Section 4.2

When Local Relief and Mountain 
information blocks are filled in, the 

Cloud Base Height  “m AGL” are based 
on the Cloud Height chart.  These 
numbers are general and are not 

precise and not accurate.  They are 
better  than the Cloud ID method.

Doi Phu Kha
19801700

©  2009, rev 2012, 
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The MEWS Weather Observation Log Form

Brief instructions are on the 
front of the Log form.

Additional notes are on the 
back of the form.  Full 

instructions and all needed 
reference tables are in the 
MEWS Weather Observer 

Handbook.

1700
Doi Phu Kha

1980

See Handbook: 4.2.1 (Cloud Base Height Ceiling) Relative 
to a local mountain of known elevation,  p. 22©  2009, rev 2012, 

G. K. Lee HS0ZHM
All Rights Reserved.



The notes on the back of the log form

Full instructions and all needed 
reference tables are in the MEWS 

Weather Observer Handbook.

More notes are on the back 
of the Log form.

See Handbook: 4.2.1 (Cloud Base Height 
Ceiling) Relative to a local mountain of 

known elevation,  p. 22

©2009, rev  2012.   G. K. Lee 
HSØZHM  All rights reserved.



To estimate cloud base height 
relative to a local mountain… 

…you need to know the following:
1) Elevation of the local mountain (amsl)
2) Elevation of your operating position (amsl)
3) You local relief (“0” reference for AGL)

Doi Phu Kha 
1980m amsl

HSØZHM
280m amsl

Mean sea level

Mountain (asml)
– Station (amsl)

Local Relief

amsl = above mean sea level     AGL = above ground level

©  2009, rev 2012, 
G. K. Lee HS0ZHM
All Rights Reserved.



Doi Phu Kha is close to the station of HSØZHM.

This local mountain can be used to estimate 
the cloud base height.  But first, you need to 

do some homework.
©  2009, rev 2012, 
G. K. Lee HS0ZHM
All Rights Reserved.



The elevation of Doi Phu Kha from this 
topographic map is 1980 m / 6496 ft asml.

Local Mountain Elevation Data Source

©  2009, rev 2012, 
G. K. Lee HS0ZHM
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Record the name of 
the local mountain 
and its elevation 
above mean sea 
level (amsl) in the 
upper part of Line 

4.2

Local Mountain 
Elevation

Doi Phu Kha
1980

©  2009, rev 2012, 
G. K. Lee HS0ZHM
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This data should be 
recorded in the header 
section of the MEWS 

Log Form.

Your Station 
Elevation

Sources for this data are given 
in the MEWS Log Form lesson 
(MEWS Lesson OC).

280
HSØZHM Base station

©  2009, rev 2012, 
G. K. Lee HS0ZHM
All Rights Reserved.



Calculating Local Relief

Local Relief = Mountain (amsl) – Station (amsl)

Doi Phu Kha
1980m amsl

HSØZHM
280m amsl

Mean sea level

Local    Relief
1700m

1980 m (asml)
– 280 m (amsl)

1700 m Local Relief

In this relative 
situation, your station 
elevation is the local 

“0” for measuring AGL 
elevations in the area.

©  2009, rev 2012, 
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Record the result of your 
local relief calculation on 

Line 4.2

Record Your Local 
Relief Result

Use this number to give 
Cloud Base Height 

relative to Doi Phu Kha.  
If clouds at mountain top, 
report “cloud base height 

1700m AGL”

1700
Doi Phu Kha

1980

©  2009, rev 2012, 
G. K. Lee HS0ZHM
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Two ways to report elevations

Terrain Features
Use amsl for the height 
a terrain features (e.g. 

mountains, your 
operating location) 

above mean sea level.

Doi Phu Kha, 1980m amsl

1000m  AGL2700m  AGL

Flight Operations
Use AGL local reports 

of weather conditions or 
any vertical hazards to 
aircraft active in your 

area.

1980m 
amsl280m 

amsl

Tower 
30m AGL

©  2009, rev 2012, 
G. K. Lee HS0ZHM
All Rights Reserved.



MEWS Elevation Reports: What & How

Flight Operations
use (AGL)

above ground level
• Cloud base height
• LZ approaches/departures
• LZ vertical obstacles

Terrain Features
use (amsl)

above mean sea level
• Your station elevation
• LZ elevation
• Local terrain features

1000m  AGL2700m  AGL

1980m amsl

280m amsl

Tower 
30m  AGL

1700m   AGL

©  2009, rev 2012, 
G. K. Lee HS0ZHM
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Cloud Base Height relative to Doi Phu Kha

Doi Phu Kha is 1980m amsl and is 1700m AGL 
from station HSØZHM

Doi Phu Kha 
1980m amsl

HSØZHM
280m amsl

Mean sea level

Local    Relief
1700m

Cloud base 
height is above

1700 m AGL

©  2009, rev 2012, 
G. K. Lee HS0ZHM
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The MEWS Weather Observation Log Form
Basic Estimates of 
Cloud Base Height 

are recorded in 
Section 4.2

When Local Relief and 
Mountain information blocks 
are filled in, the Cloud Base 

Height  “m AGL” are based on 
the Cloud Height chart.  These 
numbers are general and are 
not precise and not accurate.

Doi Phu Kha
19801700

©  2009, rev 2012, 
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Cloud Base Height relative to Doi Phu Kha

Doi Phu Kha is 1980m amsl and is 1700m AGL 
from station HSØZHM

Doi Phu Kha 
1980m amsl

HSØZHM
280m amsl

Mean sea level

Local    Relief
1700m

Cloud base 
height is at

1700 m AGL

©  2009, rev 2012, 
G. K. Lee HS0ZHM
All Rights Reserved.



The MEWS Weather Observation Log Form
Basic Estimates of 
Cloud Base Height 

are recorded in 
Section 4.2

When Local Relief and 
Mountain information blocks 
are filled in, the Cloud Base 

Height  “m AGL” are based on 
the Cloud Height chart.  These 
numbers are general and are 
not precise and not accurate.

Doi Phu Kha
19801700

©  2009, rev 2012, 
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Cloud Base Height relative to Doi Phu Kha

Doi Phu Kha is 1980m amsl and is 1700m AGL 
from station HSØZHM

Doi Phu Kha 
1980m amsl

HSØZHM
280m amsl

Mean sea level

Local    Relief
1700m

Cloud base height is below
1700 m AGL

©  2009, rev 2012, 
G. K. Lee HS0ZHM
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The MEWS Weather Observation Log Form
Basic Estimates of 
Cloud Base Height 

are recorded in 
Section 4.2

When Local Relief and 
Mountain information blocks 
are filled in, the Cloud Base 

Height  “m AGL” are based on 
the Cloud Height chart.  These 
numbers are general and are 
not precise and not accurate.

Doi Phu Kha
19801700

©  2009, rev 2012, 
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If a cloud touches Doi Phu Ka, it 
must be a type of Low Cloud.

Doi Phu Kha is only 1980 m amsl and 1700 m AGL from my 
station.  It is a cumulus cloud, which is a Low Cloud type.  Low 
Clouds can form from 0-2000m AGL.  So these methods for 

estimating Cloud Base Height work and are consistent.
©  2009, rev 2012, 
G. K. Lee HS0ZHM
All Rights Reserved.



Cross out any 
unused parts of 4.2 
not relevant to the 

Local Mountain 
method.

Record Your 
Observations

Doi Phu Kha
19801700

©  2009, rev 2012, 
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Reporting Cloud Base Height relative to a 
local mountain may not be accurate enough 

to determine minimum flight altitudes for 
advisory notification.

Flight Advisory

MEWS observers should use local knowledge 
and judgment to provide flight crews with any 
information needed for safe flight operations.

Doi Phu Kha
19801700

©  2009, rev 2012, 
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If the clouds near Doi Phu Kha were 
this low…

The Dew Point method can give a more precise Cloud Base 
Height  AGL .  (See Advanced MEWS Lesson A3.)

Doi Phu Kha 
1980m amsl

HSØZHM
280m amsl

Mean sea level

Local    Relief
1700m

…you could report the cloud base height is “well
below 1700 m AGL” to warn the flight crew.

This advisory does not tell them 
the actual height of the cloud 
base, but it does alert them to 

the situation in your area.

©  2009, rev 2012, 
G. K. Lee HS0ZHM
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Dew Point 
Calculation

If reporting Cloud base 
height by this method, use 
the lower part of Line 4.2

The Dew Point 
Method is in Advanced 

MEWS Lesson A3

1700

©  2009, rev 2012, 
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Important Note
Normally MEWS observations 

are made 3 times a day.  
However, if flight operations 

are in progress, try to provide 
flight crews with weather 

updated prior to landings and 
take-offs for flight safety. 

Report a Flight Advisory any time cloud base 
height is near to, at, or less than the warning 

limits listed on the Log Form.©  2009, rev 2012, 
G. K. Lee HS0ZHM
All Rights Reserved.



If more frequent 
observations are 
done to support 

flight operations...  

…cross out the 
headings 

“Sunrise”, etc. 
and record the 

time of the 
observations in 

the space 
provided.

©  2009, rev 2012, 
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For flight operations, make and report 
observations to flight crews before 

landings and take-offs
Cross out the headings 

for Sunrise, Mid-
Afternoon, Sunset

Record the specific 
local time of your 

observations

If a HAM, print your 
call sign (or name if 

no call sign)

Weather observations to support flight operations 
are critical for safety of flight crew and LZ area.©  2009, rev 2012, 

G. K. Lee HS0ZHM
All Rights Reserved.

Record Cloud Base 
Height in Section 4.2

1430

HSØZHM



Now you know how to make a Basic 
Estimations of Cloud Base Height

You are now ready for Basic MEWS 
Lesson B6: Identifying Cloud Types

©  2009, rev 2012, 
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Knowing the relative humidity help 
you know the height of a cloud layer.

A low cloud ceiling 
(clouds that are close to 

the ground) can limit 
emergency relief flight 

operations.  
Knowing the Dew Point 
Temperature lets you 

estimate the height of the 
cloud layer. 

Calculating the Cloud Base Height by using 
Relative Humidity and the Dew Point Temperature 

is covered in Advanced Lesson A3. ©  2009, rev 2012, 
G. K. Lee HS0ZHM
All Rights Reserved.



Learn more about estimating cloud base 
height in Advanced MEWS Lesson A3

The Dew Point method of calculating Cloud Base 
Height gives a more precise height measurement AGL.

©  2009, rev 2012, 
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Free Self-Study Materials by Internet
• RTC-TH Weather Observer    

manual
• Illustrated PDF topical lessons

These materials are in English.  Volunteer 
assistance for Thai translation to is welcome and 

will be acknowledged and cited.

All of the lessons have been 
classroom and field proven.

Send e-mail to 
hsØzhm@gmail.com to request 
free training materials for non-

commercial use only.

©2009, rev  2012.   G. K. Lee 
HSØZHM  All rights reserved.



Questions or Comments
Refer to the MEWS 
Weather Observer 
Handbook for more 
details on any of the 

procedures in this lesson.

You may also contact us by e-mail: 
hsØzhm@gmail.com

We are always trying to improve our 
lessons.  Your comments and 
suggestions are welcomed.©  2009, rev 2012, 

G. K. Lee HS0ZHM
All Rights Reserved.



Basic MEWS PDF Lessons
B 1: Measuring Temperature
B 2: Estimating wind speed
B 3: Measuring Wind Direction
B 4: Estimating Cloud Cover
B 5: Estimating Cloud Base Height
B 6: Identifying Cloud Types
B 7: Estimating Visual Range
B 8: Severe Weather Conditions

©  2009, rev 2012, 
G. K. Lee HS0ZHM
All Rights Reserved.

Be sure to check www.neighborhoodlink.com/RTC-TH_Tech/pages
for the latest updated editions of MEWS lessons

http://www.neighborhoodlink.com/RTC-TH_Tech/pages


Basic MEWS PDF Lessons

3 Orientation and 8 Basic lessons.
Some show how to build your own weather 

equipment.©  2009, rev 2012, 
G. K. Lee HS0ZHM
All Rights Reserved.



Advanced MEWS PDF Lessons
A 1: Measuring Relative Humidity and 

Heat Stress
A 2: Measuring Wind Speed and Wind 

Chill
A 3: Using Dew Point Temperature to 

Calculate Cloud Base Height 
A 4: Measuring Rainfall
A 5: Reporting Severe Weather
A 6: Weather Forecasting

©  2009, rev 2012, 
G. K. Lee HS0ZHM
All Rights Reserved.

Be sure to check www.neighborhoodlink.com/RTC-TH_Tech/pages
for the latest updated editions of MEWS lessons

http://www.neighborhoodlink.com/RTC-TH_Tech/pages


Advanced MEWS PDF Lessons

Six slide show lessons;
Some show how to build your own weather 

equipment
©  2009, rev 2012, 
G. K. Lee HS0ZHM
All Rights Reserved.



For More Information about M.E.W.S. 

Contact
Greg, HSØZHM
MEWS Creator / Mentor 

Via Skype video 
conference call: rtc_th

Via E-mail / video chat 
hsØzhm@gmail.com

©  2009, rev 2012, 
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The End

Community-based Environmental Education for

©  2009, rev 2012, 
G. K. Lee HS0ZHM
All Rights Reserved.

You may now go to Basic MEWS Lesson 
B6: Identifying Cloud Types
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